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INTRODUCTION

We will develop quantitative tools for direct application to human cohorts with glioblastoma
classified cancer. This program promises to deliver important insights to cancer mechanisms
(disease-perturbed networks), as well as blood biomarkers to assess progression and
stratification of human glioblastoma. This proposal will significantly advance genomic,
proteomic and single-cell technologies, enabling the commencement of hypothesis-driven
integrative systems approaches to disease (cancer). To this end, we are developing new
strategies for advanced genome sequencing, new technologies for the analyses of
transcriptomes, miRNAomes and single cells as well as multiplexed quantitative protein
measurements including the measurement of isoforms, and post-translational modifications.
The tools proposed here will be generally applicable to all cancer-based studies, as the nature
of the tool development is designed to identify and quantify DNA, RNAs, proteins and cells,
challenges ubiquitous to all human disease systems.

The expected outcomes and deliverables of this innovative program will be: 1) deeper
understanding of human glioblastoma disease mechanisms; 2) blood protein biomarkers for use
in early diagnosis, stratification of glioblastomas, assessment of the progression of a
glioblastoma, assessment of effectiveness of drug treatment and detection of reoccurrence at
an early stage; 3) new strategies for genomic sequencing of quantized cancer cells and their
normal counterparts to identify cancer-driver mutations; 4) new technologies for
transcriptome, miRNAome, proteome and single-cell analyses, and 5) the creation of quantized
glioblastoma cell lines that can be used for general molecular characterization as well as to
assess the biology of this cancer (drugs, RNAi’s, natural ligands) and the effectiveness of existing
drugs in reacting with these cell types.

BODY

On March 22, 2011, ISB was informed by Swedish hospital that Swedish’s IRB-approved
research protocol for collecting tissue and performing genetic analyses did not include any
language for performing genetic testing on healthy family members. We received Swedish’s
local IRB approval in August 2011, and then pursued our own local IRB approval for ISB’s
engagement in the project. Western IRB deemed ISB’s involvement “not human subjects”
research under the Common Rule on August 18, 2011. Both local IRB reviews were sent to the
DoD IRB for their review at that time. It is our understanding that the DoD IRB requested
changes to the Swedish protocol and consent forms. Swedish re-submitted their protocol to
their local IRB (twice) and received local IRB approval on 3/27/2012. The DoD IRB signed off on
both protocols at Swedish & ISB. Specifically, on April 6, 2012, after approving the Swedish
protocol, the USAMRMC ORP HRPO concurred with Western IRB’s conclusion that this project
does not involve human subjects at ISB.



Until this process was complete, we were not able to begin work or plan work procedures and
personnel to start on the project. On April 6, 2012 we received notice that we could start and
for logistical purposes, we have chosen July 1 as a start date for the project to get personnel for
the project to coincide with our project plans.

Our collaborating partner, Pl Foltz, has also chosen July 1 to begin this project to coincide with
ourselves in a coordinated fashion.

We have not encountered problems and at this stage do not anticipate problems with the
proposed work schedule for the next 12 months. Of course, in consideration of availability of
human tumor samples, there may be small delays due to the availability of patients being seen
by our collaborative group (CA100459P1, Award Number W81XWH-11-1-0488, Swedish Health
Services, Dr. Gregory Foltz), but there is a number of patients that are being seen regularly as
we expected and we assume this will continue as the current rate of patients presenting to our
collaborator, Pl Foltz.

Our efforts in whole genome sequencing have advanced since the proposal and bode well for
the upcoming work to be completed. In addition, as part of a large NIH ARRA funded program,
we have now completed creating multiple assays for essentially every human protein. With this
tremendous resource, we will be easily able to select assays to detect the identified proteins in
patient samples and we develop signatures from the genomic analysis of quantized cell
populations form human glioblastoma patients. These signatures have the potential to be early
indicators of disease and will be tremendously valuable to detect the disease early in future
patient cohorts.

With the establishment of the program wide IRB agreement, we are able to begin our project
by collecting tumor samples with consent in preparation to perform the molecular analysis of
these. Our efforts in the development of whole genome sequencing from families have been
published [1] and our efforts in the development of quantitative assays for essentially every
human protein have been successfully established. This program will be enabled through these
significant developments and will provide the technical capability to provide significant results
over the program in the next 2 years.

In summary, over the last year two key technical pieces of work required for this program have
been completed and will be applied to the research program of this grant. These are:

e development of whole genome sequencing from families
e development of quantitative assays for essentially every human protein



KEY RESEARCH ACCOMPLISHMENTS

None

REPORTABLE OUTCOMES

No reportable outcomes have been established for 2011/2012 period
CONCLUSION

Description of work to be performed during the next reporting period.

Over the next 12 months starting in July 2012 to June 2013 we will concentrate on the following
aims:

In the first aim, we will isolate up to 1000 cells from each of five human glioblastomas and
quantify initially 500 different transcripts from each cell (transcription factors, CD molecules,
relevant signal transduction pathways, etc). GBM patient sample collection. Through the
collaboration with Dr. Greg Foltz, a neurosurgeon and Director of the Ivy Center for Advanced
Brain Tumor Treatment at Swedish Neuroscience Institute in Seattle, we will access freshly
excised GBM tumor samples for single cell analysis. The same samples will also have 1000 GBM-
related genes mapped by in situ hybridization at the Allen Institute for Brain Research—an lvy
Foundation funded project. Our initial analysis of 5 GBM patients will be selected out of these
64 patients, maximally leveraging data generated from the TCGA and Allen atlas projects.
Promising candidate target proteins will be validated on all 64 patient tumor and blood samples
during the latter half of this proposal by using targeted proteomic approaches. We will add 36
patients to this list to bring our sample population to 100.

As a second aim of the work to be conducted over the next 12 months, we will sort the
disassociated tumor cells from several glioblastomas into their quantized cell populations using
cell sorting/CD antibodies to each quantized cell type for functional analyses and establish
primary cell lines. These will be used for molecular analyses—at the genome, transcriptome,
miRNAome and selected proteome levels.

As we establish the major quantized glioblastoma cells, we will start into aim 4 as we originally
proposed as we select current signatures for subsequent proteomics efforts by selecting 10 to
20 cells from each major quantized glioblastoma cell type from two patients to be used to
determine the complete genome sequences. We will also determine the normal genome
sequences of each patient and their family members to enable the Mendelian-based error
correction process recently described in our recently published Science paper [1]. The
mutations will be analyzed against quantitative changes in the transcriptomes, miRNAomes and
proteomes and against the relevant biological networks. This aim will continue into year 2 but



expect the capability of the work to begin at the end of year 1 or earlier dependent on the
success of the establishment of quantized glioblastoma cells.
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